dynamics. in a CNT 9-11 and capillarity is not a means to deliver continuous flow. Finally, due to the 44 ultra smoothness of the CNT walls 12 and their high thermal conductivity, 13 mass transport 45 inside CNTs (as driven by imposed thermal gradients) has received considerable attention 46 over the past decade.
14-25
47 Figure 1 : Illustration of the different CNT configurations studied in this work. The black spots indicate the fixed points along each CNT. The red and blue zones represent the heated sections of the CNT. The lengths of the CNTs were either 30nm or 60nm.
In this work, molecular dynamics (MD) simulations are employed to investigate the 48 continuous flow of water inside a CNT, as driven by an imposed constant thermal gradient.
49
We propose a nanomotor based on the thermal Brownian ratchet concept 26 to enable fast oscillations along the CNT with peak amplitudes directly associated to the local temperature.
56
We find that differences in oscillation amplitudes between the higher and lower temperature 57 zones lead to a net water flow opposite to the thermal gradient (along declining temperature).
58
Using this configuration, we systematically investigate the flow dependence on the magnitude 59 of the imposed thermal gradient and the influence of the position of the central fixed point,
60
which breaks the symmetry of the system.
61
Results and discussion
62
We study first a reference case, which consists of a CNT with fixed points at its two ends and 
which is consistent with prior studies of thermophoresis in CNTs.
15-17

72
The computed net water flow in the CNT is attributed to the thermal oscillations induced that the mechanism driving the ribbon on the graphene sheet was the thermally-induced 112 oscillations on the graphene sheet generated by the imposed temperature gradient.
113
In order to gain insight into the mechanism driving the water flow in the CNT and higher energy barrier at the entrance, which is not taken into account in the present study.
178
To further explore this TBM, we evaluated the thermal pumping for CNTs with different compared to the low-temperature zone for specific vibrational modes. We envision that
218
CNTs with thermal gradients could assist the design of nano-chips that require fast water 219 transport between their components.
220
Methods
221
To study the rectified flow of water driven by thermal gradients inside the CNT, we perform 
